The effect of central noradrenergic system lesion on dopamine (DA) and serotonin (5-HT) synthesis rate following administration of 5-HT3 receptor ligands in chosen parts of the rat brain.
Since little has been known about the effect of the central noradrenergic system on the reactivity of serotonin 5-HT3 receptors, the aim of the current study was to find out whether this reactivity could be altered by chemical damage to the system in adult rats in early developmental stage. Adult male Wistar rats with central noradrenergic lesion induced by DSP-4 on day 1 and 3 of life were injected with analgesic model substance - morphine, serotoninergic 5-HT3 receptor agonist (1-phenylbiguanide, PBG), 5-HT3 receptor antagonist (ondansetron) or both compounds jointly followed by decarboxylase inhibitor of aromatic amino acids (NSD-1050). After 30 min following NSD-1050 injection, the animals were decapitated using a guillotine. Chosen cerebral structures were dissected, and the contents of 5-hydroxytryptofan (5-HTP) and l-dihydroxyphenylalanine (l-DOPA) were determined using high-pressure liquid chromatography with electrochemical detection (HPLC/ED). Neither PBG nor morphine affected l-DOPA contents in the hippocampus in control rats; however, DSP-4 lesion caused a significant decrease in the synthesis rate of DA in this structure. Hippocampal contents of 5-HTP increased after morphine or PBG administration, and central noradrenergic lesion attenuated this effect. Morphine or PBG decreased cerebellar DA synthesis rate in control rats and DSP-4 lesion did not modify it. Cerebellar levels of 5-HTP increased after morphine or PBG challenge in control rats. DSP-4 lesion intensified the effect of morphine and attenuated that of PBG. Ondansetron abolished the effects mediated by PBG. We did not observe any impact of PBG or ondansetron on DA and 5-HT synthesis in the striatum. Damage to the central noradrenergic system in rat newborns, through altered reactivity of central 5-HT3 receptors, results in permanent disorders in serotoninergic transmission in hippocampus and cerebellum as well as dopaminergic transmission in hippocampus, which may attenuate the activity of the descending pathways that derive from these structures.